Biliary complications have great importance for liver transplant recipients because of affecting long-term prognosis. In rare situations, an internal hernia of the Roux-en-Y loop cause graft injury. A 42-year-old woman with a history of living donor liver transplantation 6 years ago presented with prolonged graft injury during the past 6 months. She suddenly developed ileus of the small bowel with internal hernia through the defect of the mesentery around the Roux-en-Y limb of the hepaticojejunostomy. Emergent surgery was performed to reduce the hernia and volvulus; also the mesenteric rent was closed with interrupted suture of silk. Internal hernia of the small bowel after liver transplantation is rare but causes graft injury due to associated biliary complications and rapid deterioration of patient's condition.
Introduction
Liver transplantation has become an accepted therapeutic procedure for patients with end-stage liver disease, and its outcome has become satisfactory [1, 2] . However, some liver recipients have experienced graft loss due to postoperative morbidities, such as infection or rejection. In particular, biliary complications are very important because they affect longterm prognosis [3] . In rare situations, an internal hernia of the Roux-en-Y loop has become the cause of cholestasis. Here, we report a patient with internal hernia of the small bowel after hepaticojejunostomy performed during living donor liver transplantation (LDLT).
Case Report
A 42-year-old woman presented to her local emergency room with symptoms of episodic nausea and sudden abdominal pain. She had undergone living donor liver transplantation with biliary reconstruction as hepaticojejunostomy for primary sclerosing cholangitis at the age of 36 year, and was under tacrolimus immunosuppression. During the past 6 months, her ductal enzyme levels were significantly elevated, and cholestasis was suspected. She was admitted to our institute a few weeks prior to this episode for close examination. During the hospitalization, she needed to undergo percutaneous liver biopsy and transhepatic biliary drainage. The drainage exudates looked like diluted bile, and the amount was about 1000 mL/day. The biopsy specimen revealed chronic cholestasis with fibrosis. Signs of chronic rejection were not detected in the specimen.
Abdominal computed tomography (CT) images revealed ascites and markedly dilated small bowel loops filled with small intestinal juice. Additionally, the small intestine was evident through the orifice of the internal hernia ( Figure 1 ). These findings suggested ileus of the small bowel with internal hernia and volvulus. Thus, the patient was referred to our department for surgical treatment. At the time of admission, she had diffuse abdominal guarding and rigidity with increased bowel sounds. Her laboratory data revealed leukocytosis and liver injury; therefore, she underwent emergent laparotomy.
During the operation, the patient was found to have internal herniation and volvulus of the small bowel through the defect of the mesentery around the Roux-en-Y limb of the hepaticojejunostomy (Figure 2) . The hernia and resulting volvulus were reduced, and the bowel was found to be viable. The mesenteric rent was closed with interrupted suture of silk. Postoperatively, the patient made a good recovery. The graft injury was reduced, and the patient is alive and well 2 years after surgery. 
Discussion
Liver transplantation has become an accepted therapeutic procedure for patients with end-stage liver disease, and its outcome has become satisfactory [1, 2] . Following liver transplantation, biliary complications and their etiologies are very important because they affect graft function and long-term prognosis [3] . And many reports according to biliary complication, its prevention, and therapy were presented [4, 5] . Thus, rare causes of biliary complications, such as internal hernia of the Roux-en-Y loop in the present case, should be kept in mind.
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There have been detailed reports of 11 cases (including the current case) of internal hernia related to the hepaticojejunostomy after liver transplantation (Table 1) [6] [7] [8] [9] . In the reports, the orifice of the internal hernia was classified as follows: around the Roux-en-Y loop: 7 cases; mesenteric window: 4 cases.
Among the 11 cases, 4 patients received a right lobe graft, and 2 patients received a left lobe graft. In other 5 patients, graft type was not specified in the reports. The time of onset of internal hernia after liver transplantation varied from 13 days to 11 years. Computed tomography was performed in 8 patients, and the correct diagnosis was obtained in 7 patients. In spite of emergent surgery, 1 patient died. Thus, in patients having abdominal pain and a history of liver transplantation with hepaticojejunostomy, emergent CT is important for prompt and correct diagnosis.
Once an internal hernia without strangulation develops, cholestasis can occur occasionally due to outflow obstruction of the efferent loop. Stenosis of the hepaticojejunostomy and intrahepatic bile duct can result from the inflammatory change caused by the repetitive cholangitis [9] . Elevation of the ductal enzyme levels and graft injury can also occur as a result of these pathological reactions. In the present case, the etiology of the graft injury was thought to be as mentioned above. In addition, the patient was suspected to have had the internal hernia for a long time.
In order to prevent internal hernia in transplant recipients, the most important and essential technical point is to close the defects with nonabsorbable suture materials [6] . Absorbable suture materials do not have appropriate sustainability due to their potential inflammatory response under standard immunosuppressive therapy (calcineurin inhibitors and corticosteroids). Thus, mesenteric defects closed with absorbable sutures may fall apart.
Conclusion
For liver transplantation recipients, stasis of enteric fluid due to internal hernia can cause biliary complications and graft injury. This complication might be rare but can be avoided by careful mesenteric defect closure with nonabsorbable suture materials when performing Roux-en-Y hepaticojejunostomy or duct-to-duct biliary reconstruction.
